
Vermont Department of Health Laboratory  
Toxicology Program 

195 Colchester Avenue, P.O. Box 1125, Burlington VT 05402-1125 
(ph) 802-863-7336; (fax) 802-863-7632 

Certificate of Analysis of DataMaster Certification Solution 

On 5/13/2010, an ethanol solution was prepared by Darcy Richardson for use as a 
DataMaster Certification Solution solution. The solution was prepared per standard 
laboratory practice and assigned the lot number 10-34-020 and an expiration date of 

On 5/13/2010 and 5/18/2010, the solution was analyzed by Darcy Richardson and 
Amanda Bolduc. Analysis of the solution was performed using headspace gas 
chromatography. The instrument was calibrated on the day analyses were begun. It was 
found to have met required quality assurance performance specifications and was operating 
properly. Quality checks throughout the analytical process demonstrated that the instrument 
continued to operate properly. 

This solution is certified as presenting 0.020 g/210L simulated breath ethanol 
concentration and approved for use as a DataMaster Certification Solution solution. 

5/13/2011. 

Dated at Burlington, Vermont on Wednesday, May 19,2010. 

Amanda Bolduc 

Ale 902 rev 0 (03/08) 



Vermont Department of Health Laboratory  
Toxicology Program 

195 Colchester Avenue, P.O. Box 1125, Burlington VT 05402-1125 
(ph) 802-863-7336; (fax) 802-863-7632 

Certificate of Analysis of DataMaster Certification Solution 

On 5/13/2010, an ethanol solution was prepared by Darcy Richardson for use as a 
DataMaster Certification Solution solution. The solution was prepared per standard 
laboratory practice and assigned the lot number 10-35-040 and an expiration date of 

On 5/13/2010 and 5/18/2010, the solution was analyzed by Darcy Richardson and 
Amanda Bolduc. Analysis of the solution was performed using headspace gas 
chromatography. The instrument was calibrated on the day analyses were begun. It was 
found to have met required quality assurance performance specifications and was operating 
properly. Quality checks throughout the analytical process demonstrated that the instrument 
continued to operate properly. 

This solution is certified as presenting 0.040 g/210L simulated breath ethanol 
concentration and approved for use as a DataMaster Certification Solution solution. 

5/13/2011. 

Dated at Burlington, Vermont on Wednesday, May 19,2010. 

Amanda Bolduc 

Ale 902 rev 0 (03/08) 
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Chrom Perfect Calibration File 

File Name: 
Version: 

C:\Methods\BloodAlcohol4.cal 
273 

Creator: 
Description: 
Reason for change: 

Internal standard calibration 
No injection volume correction 
No sample weight correction 
Area reject threshold: 15000 
Reference peak area reject threshold: 0 
Amount units: 
No default component 

Method of calculating data point averages: Equal weight for all updates 
No calibration update report 

All levels are normal data points. 

Ethanol 

TO 

0.00 0.10 0.20 0.30 
Amount Ratio 

0.40 

Expected retention time: 
Search window: 
Internal standard component: 
No retention time reference component 
Group number: 

High alarm limit: 
Low alarm limit: 
Component constant: 

Single peak quantification by area 

Y = 2.565758 X + 0 

Linear f i t with equal weighting, forced to origin 
Coefficient of determination: 0.9999695 

2.565 minutes 
0.1 minutes 
7 (n-Propanol) 

0 

0 
0 
0 

Average error: 
Average CF: 
RSD: 

1.371% 
2.086592 
55.968% 

Level 
1 
2 
3 
4 
5 

Amount 
0 

0.03 
0.081 
0.219 
0.437 

Response 
(0) 

221864.5 
584085.9 
1605013 
3246558 

Cal Factor 

7395484 
7210937 
7328827 
7429195 

Error, % Amount Ratio Response Ratio Source 
0 000 0 0 Manual 
5 364 0.03 8.110165E-02 C:\AlcoholData\Alc051110\Alc051110.0003.BND 
1 375 0.081 0.2106839 C:\AlcoholData\Alc051110\Alc051110.0004.BND 

-0058 0219 0.5615739 C:\AlcoholData\Alc051110\Alc051110.0005.BND 
-0058 0.437 1.120587 C:\AlcoholData\Alc051110\Alc051110.0006.BND 

Date and time 
4/11/2005 10:03:40 AM 
5/11/2010 4:02:57 PM 
5/11/2010 4:18:00 PM 
5/11/2010 4:33:01 PM 
5/11/2010 4:48:00 PM 

Printed on 5/14/2010 2:51:59 PM Page 1 of 1 



Chrom Perfect Calibration File 

File Name: 
Version: 

C:\Methods\BloodAlcohol4.cal 
273 

Creator: 
Description: 
Reason for change: 

Internal standard calibration 
No injection volume correction 
No sample weight correction 
Area reject threshold: 
Reference peak area reject threshold: 
Amount units: 
No default component 

15000 
0 

Method of calculating data point averages: Equal weight for all updates 
No calibration update report 

All levels are normal data points. 

Ethanol 

TO 
a: 

0.00 0.20 0.30 
Amount Ratio 

Expected retention time: 2.565 minutes 
Search window: 0.1 minutes 
Internal standard component: 7 (n-Propanol) 
No retention time reference component 
Group number: 0 

High alarm limit: 0 
Low alarm limit: 0 
Component constant: 0 

Single peak quantification by area 

Y = 2.565758 X + 0 

Linear fit with equal weighting, forced to origin 
Coefficient of determination: 
Average error: 
Average CF: 
RSD: 

0.9999695 
1.371% 
2.086592 
55.968% 

Level Amount Response Cal Factor Error, % Amount Ratio Response Ratio 

1 0 (0) - 0.000 0 0 

2 0.03 221864.5 7395484 5.364 0.03 8.110165E-02 

3 0.081 584085.9 7210937 1.375 0.081 0.2106839 

4 0.219 1605013 7328827 -0.058 0.219 0.5615739 

5 0.437 3246558 7429195 -0.058 0.437 1.120587 

Source 
Manual 
C:\Alcohol Data\Alc051110\Alc051110.0003.BND 
C:\Alcohol Data\Alc051110\Alc051110.0004.BND 
CAAIcohol Data\Alc051110\Alc051110.0005.BND 
CAAIcohol Data\Alc051110\Alc051110.0006.BND 

Date and time 
4/11/2005 10:03:40 AM 
5/11/2010 4:02:57 PM 
5/11/20104:18:00 PM 
5/11/20104:33:01 PM 
5/11/2010 4:48:00 PM 

Printed on 5/14/2010 2:52:04 PM Page 1 of 1 



Chrom Perfect Chromatogram Report 

2000 

1500 H 

1000 

500 

1.0 

Format File Name ; 

1.5 2.0 

• Alcohol4-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0001.RAW 
Sample Name = CCS 
Date Taken = 5/13/2010 3:50:51 PM 
Method file = BloodAlcohoW.met 
Calibration file = BloodAlcohoW.cal 

Peak Ret Time Peak 
Number (min) Name 

Today's Time = 3:50:54 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area Amount 
% WTA/OL 

2 
3 
4 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

602720 
2285263 
2739190 

0.0858 
0.9995 
1.0000 

Printed on 5/13/2010 3:50:55 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

2000 H 

1500 

1000 

500 

1.0 1.5 2 .0 . 

Format File Name = Alcohol4-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0002.RAW 
Sample Name = CCS 
Date Taken = 5/13/2010 4:05:46 PM 
Method file = BloodAlcohoW.met 
Calibration file = BloodAlcohoW.cal 

Peak Ret Time 
Number (min) 

Peak 
Name 

Today's Time = 4:05:47 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area Amount 
% WTA/OL 

2 
3 
4 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

577622 
2301476 
2768134 

0.0813 
0.9961 
1.0000 

Printed on 5/13/2010 4:05:48 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 H 

600 

400 H 

200 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0003.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 4:20:48 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 3.5 4.0 4.5 5.0 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 4:20:52 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

179265 
2266814 
2734358 

0.0256 
0.9932 
1.0000 

0.0209 
0.8106 
0.8162 

Printed on 5/13/2010 4:20:53 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 H 

600 

400 H 

200 
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1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0004.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 4:35:49 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 3.5 4.0 4.5 5.0 

Peak 
Number 

2 
3 
4 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 4:35:51 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

175924 
2247877 
2718448 

0.0252 
0.9906 
1.0000 

0.0206 
0.8086 
0.8162 

Printed on 5/13/2010 4:35:52 PM Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 

600 

400 

200 4 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0005.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 4:50:51 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 4:50:53 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 2.58 Ethanol 178735 
3 3.44 t-Butanol 2297352 
4 3.92 n-Propanol 2778388 

0.0251 
0.9906 
1.0000 

0.0205 
0.8085 
0.8162 

Printed on 5/13/2010 4:50:53 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 H 

800 

600 H 

400 -

200 

m 
co 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0006.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 5:05:50 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 3.5 4.0 4.5 5.0 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 5:05:52 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.58 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

174736 
2272430 
2725799 

0.0250 
0.9988 
1.0000 

0.0204 
0.8152 
0.8162 

Printed on 5/13/2010 5:05:52 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 H 

800 

600 

400 H 

200 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0007.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 5:20:58 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 3.5 4.0 4.5 5.0 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

2 
3 
4 

2.58 
3.43 
3.91 

Ethanol 
t-Butanol 
n-Propanol 

181546 
2343461 
2809348 

Today's Time = 5:21:03 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

O0252 00206^ 
0.9993 0.8157 
1.0000 0.8162 

Printed on 5/13/2010 5:21:03 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 H 

800 

600 H 

400 H 

200 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0008.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 5:36:05 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 5:36:08 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.58 
3.43 
3.91 

Ethanol 
t-Butanol 
n-Propanol 

181722 
2326943 
2806801 

0.0252 
0.9932 
1.0000 

0.0206 
0.8107 
0.8162 

Printed on 5/13/2010 5:36:08 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 H 

600 

400 

200 H 

CO 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0009.RAW 
Sample Name = 0.02 DMR 
Date Taken = 5/13/2010 5:50:54 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 3.5 4.0 4.5 5.0 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 5:50:59 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

176706 
2277229 
2744182 

0.0251 
0.9942 
1.0000 

0.0205 
0.8114 
0.8162 

Printed on 5/13/2010 5:50:59 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 

600 H 

400 H 

200 

O H 

1.0 

Format File Name 

1.5 2.0 

simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0010.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 6:05:56 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 6:06:02 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 2.59 Ethanol 173854 
3 3.44 t-Butanol 2235326 
4 3.92 n-Propanol 2707802 

0.0250 
0.9890 
1.0000 

0.0204 
0.8072 
0.8162 

Printed on 5/13/2010 6:06:03 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000-

800 H 

6 0 0 -

4 0 0 -

200 H 

CQ 

co 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0011.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 6:20:57 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 6:21:01 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

173174 
2236426 
2698590 

0.0250 
0.9928 
1.0000 

0.0204 
0.8104 
0.8162 

Printed on 5/13/2010 6:21:02 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 H 

800 -\ 

600 

400 H 

200 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0012.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 6:35:58 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak Ret Time Peak 
Number (min) Name 

Today's Time = 6:36:04 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.59 Ethanol 
3.44 t-Butanol 

172498 
2229667 

3.92 n-Propanol 2693819 

0.0250 
0.9916 
1.0000 

0.0204 
0.8093 
0.8162 

Printed on 5/13/2010 6:36:05 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0013.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 6:51:01 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

2 
3 
4 

Ret Time 
(min) 

Peak 
Name 

Today's Time = 6:51:03 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area Amount Headspace 
% WTA/OL Conversion 

2.59 
3.44 
3.92 

Ethanol 
t-Butanol 
n-Propanol 

181731 
2349374 
2807425 

0.0252 0.0206 
1.0026 0.8183 
1.0000 0.8162 

Printed on 5/13/2010 6:51:04 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 

600 H 

400 

200 

O H 

1.0 

Format File Name : 

1.5 2.0 

simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0014.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 7:06:03 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Today's Time = 7:06:09 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.60 
3.45 
3.93 

Ethanol 
t-Butanol 
n-Propanol 

176231 
2289174 
2760324 

0.0249 
0.9935 
1.0000 

0.0203 
0.8109 
0.8162 

Printed on 5/13/2010 7:06:09 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 

800 H 

600 

400 

200 H 

it z 

± co 

1.0 1.5 2.0 

Format File Name = simsoln-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0015.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 7:21:04 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

2.5 3.0 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 7:21:08 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.60 
3.45 
3.93 

Ethanol 
t-Butanol 
n-Propanol 

175168 
2249192 
2707261 

0.0252 
0.9953 
1.0000 

0.0206 
0.8124 
0.8162 

Printed on 5/13/2010 7:21:08 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000-

800 

600 H 

400 H 

200 

in 

0 

fc CO 
± co 

o 
to 

A , 1 I , 1 
, . r 

i • , , , , 1 - i 1 > 1 1 1 1 1 ' 

1.0 

Format File Name 

1.5 2.0 

simsoln-JFH.met.FMT 

2.5 3.0 3.5 4.0 4.5 5.0 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0016.RAW 
Sample Name = 0.02 ALB 
Date Taken = 5/13/2010 7:36:05 PM 
Method file = simsoln.met 
Calibration file = BloodAlcohoW.cal 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

Area 

Today's Time = 7:36:13 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Amount Headspace 
% WTA/OL Conversion 

2 
3 
4 

2.60 
3.45 
3.93 

Ethanol 
t-Butanol 
n-Propanol 

173434 
2235745 
2694335 

0.0251 
0.9941 
1.0000 

0.0205 
0.8114 
0.8162 

Printed on 5/13/2010 7:36:13 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

2000 H 

1500 H 

1000 H 

500 

OH: 

1.0 1.5 2.0 

Format File Name = Alcohol4-JFH.met.FMT 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0017.RAW 
Sample Name = CCS 
Date Taken = 5/13/2010 7:51:07 PM 
Method file = BloodAlcohoW.met 
Calibration file = BloodAlcohoW.cal 

2.5 

Peak 
Number 

Ret Time 
(min) 

Peak 
Name 

3.0 3.5 4.0 

Today's Time = 7:51:14 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area 

4.5 5.0 

Amount 
% WTA/OL 

2 
3 
4 

2.60 
3.46 
3.93 

Ethanol 
t-Butanol 
n-Propanol 

582390 
2307458 
2772588 

0.0819 
0.9970 
1.0000 

Printed on 5/13/2010 7:51:14 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

2000 H 

1500 

1000 

500 H 

1.0 

Format File Name 

1.5 2.0 

: Alcohol4-JFH.met.FMT 

2.5 

Today's Date = 5/13/2010 
Bound File Name = Sim051310.0018.RAW 
Sample Name = CCS 
Date Taken = 5/13/2010 8:06:06 PM 
Method file = BloodAlcohoW.met 
Calibration file = BloodAlcohoW.cal 

Peak Ret Time 
Number (min) 

Peak 
Name 

2 
3 
4 

2.60 
3.45 
3.93 

3.0 3.5 4.0 

Today's Time = 8:06:13 PM 

VDH Headspace Alcohol 

Calibration Version = 273 

Area 

4.5 5.0 

Amount 
% WTA/OL 

Ethanol 
t-Butanol 
n-Propanol 

587178 
2308981 
2926336 

0.0782 
0.9453 
1.0000 

Printed on 5/13/2010 8:06:13 PM 
Page 1 of 1 



Chrom Perfect Chromatogram Report 

1000 H 

800 

600 H 

400 H 

200 

- 
IN
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A . , I I .1 
, — r — , 1 -• r — T — r — r— r — - r — ~ T ~ ~1 - — < — 

1.0 1.5 2.0 
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